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26,27 and the facing surfaces 16 of anode 15, as well as 
between the aluminium canal 40' and the facing flattened 
part 17 of the anode IS which will wear in such a way as to 
conform to the opposing surfaces (26,27 and the flat top of 
canal 40'). Moreover, the inclination of anode surfaces 16 
assists in release of the anodically-formed gases. 
Alternatively, it is possible to operate in a drained configu- 
ration without an aluminium canal 40\ or with a narrow and 
shallow canal of aluminium. 

FIG. 5 shows a cell of similar design, where the same 
elements are designated by the same references, but which 
includes dimensionally stable anodes 18 in a "roof" con- 
figuration straddling the tops of the adjacent carbon cathode 
blocks 10 which also have alternately arranged inclined 
surfaces 26,27 coated with an aluminium-wettable refrac- 
tory coating 35. 

The anode plates 18 are ma de of or coated with any 
suitable non-consumable jit substantially non -consumable, 
electr onically -conductive material resisTaWto'th^lelfectrqlyte 
and to the anode "product* of ele^trolys1sTwhjch"is*hprm 
oxygen. For example, the plates riiay have'a hietal, alloy or 
cermet substrate which is protected in use by a cerium- , 
Ojffflupride^basg j p rotective coating produc ed and/or main- 
t airie<L b^maintei^n jfj" concentration of cerium in the 
electrolyte, as des^bed'irT G^^^M: 4^Tf^S9. \ * 

The anodes . 1$ preferably tI ar€ ^ubstanyal^ n'on- 
consumable refractory materials resistant .to me oxygen 
produced and the pt^r { ga^s, ; vappi^ ; and fumes present in 
the cell, and. resistant to &mical attacjk by the eiectrpiyte. 

The cell of FIG.5 alsp.operates as ^drained ^athode cell, 
wherein; the alumiruum produced on the inclined cathode 
surfaces 26 and. 27 coated with an aluminium-wettable 
refractory coating 55 flows : down to the bottom of these 
inclined surfaces where it is collected as an aluminium canal 
40' in, a grf^ye; W w^ 
section. As beforei the^aihp^^^ 

the longitudinal direction of the cell in order to permanently 
drain. the product ali4minium > at a rate tp tjeep the level of the 
aliumnium canal 40^^ configuration, (he 

grooves 28* are thus "filled with the molteVi aluminium 
forming iahdl 40\ Ele^froiysis takes place between the 
aluminium-wetted catftc-de Surfaces 26127 arid trie facing 
surfaces of the dimensionally-stable anodes ISFThe incli- 
nation^ of anodes ; 18 -^a^ists -in 'Wlease of the ^anodieally- 
forrned gases tJirtugh a central opening 19 and this can be 
further ass^ted^fttteeo^% providing ridges^h fliemnbdes 
18 or making the anodes foramiriafe. 

FIG, 6 shows part of, anpther cell according to the ' 4. The el^ctfoly||c^ 
invention similar to the' cell shown in FIG. 2. Instead of 50 sur faces of the camMDlbcics'malcii 
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having a wavy channeled surface, the blocks 10 have 
bevelled upper side edges 20 and may be bevelled also along 
their top end edges, as indicated in dotted lined at 29. The 
bevelled side edges 20 of the adjacent blocks form V or 
U-shaped channels running along the blocks 10, there being 
a similar V or U-shaped channel formed between the bev- 
elled a similar the sidemost block 10 to and the adjacent 
mass of ramming paste 34. 
In FIG. 6, the adjacent blocks 10 are shown as being 
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between bevels 20; for draining off the product aluminium 
to maintain canals 40' of aluminium in the V or U-shaped 
grooves at a constant level. Such cross-channels can .be 
formed in one or both ends of the blocks and, if required, one 
or more intermediate cross channels can be formed by 
machining grooves across the blocks 10, intersecting with 
the V or U-shaped grooves formed by bevels 20. 

These cross-channels are connected to a reservoir of 
molten aluminium* possibly with a weir in order to set the 
level of the aluminium canals 40*. Operation is possible .with . 
a fluctuating level, of the aluminium canals 40' or with a 
steady level. 

The present invention has been described with respectUp; 
preferred embodiments. Modifications and alterations will 
occur to others upon the readuig antf 
specification. It' is intended that all such modifications and' 
alterations be included insofar asthey come within the scope 
of the invention as claimed and equivalents thereof: 
What is claimed 'is: 

1. An electrolytic cell for the electrowinning of alu- 
minium from alurnina dissolved in a fluoride-based molten 
electrolyteVtoa^irig # series of anodes facing a 1 -cathbde cell 
bottom? *the ^cathode cell bottom? comprising ; .ia - series ;of 
juxtaposed tfathod&bloeks eachhaving a^r^ldraitied top 
cathode >surface down which a - layer o'f produced molten 
aluminium isicontirwously drained when the cathode block 
is in use to electrowin aluminium, the top surfaces of several 
cathode, blocks ^placed laterally side-by -sideforming alseries 
of V-shaped .sloped^ cathode ssurfoees; each? cathode block 
further comprising; a cut-out along* the lower-edge of its r 
s!oped : top fsurface* -so that two cathode blocks f placed 
side-by-side and forming a V^shapedcathode ; surfac* havfc a 
recessed groove: fofmed^beitweien them by juxtaposition of : 
their respective cut-outs, said recessed groove beiag located 
along and*elow the bottom of the Wsbaped sloped cathode 
surface; said groove during eel! Operation collecting rand 
evacuating ^the molten aluminium drained from the bottom 
of the sloped^shaped cathode sur&ces. 1 • . . J v ; , > 

. 2. The electrolytic cell of dami 1; wherein the cell bottom ^ 
is made of a eries of carbon ? cathode: blocks, each having: a 
sloped topsuifacefcaphmrtity of side surfaces and a bottom 
surface, the cta&ode* blocks being connected . side-by *side, 
transverse to the cell, said blocks being further provided 
with conductive bars for the delivery of current,- said .con- 
ductive barSv ; ^ing^genei^ly>,p one another and 
transverse to the cell. 

3. The ejecj^plv^c cell of clajrn 2, wherein at lea$$ some 
of the Vecwj^ '}g&0 'are foif^d' ^ut^ls ^phg trie 
edges of %e*Sii]&^e^blo^ksJ ^ '.V' ,j 1 7 Z- .. 

4. The efectr^ 

making up me cell bottom are 


treated to reduce sodium penetration. 

5. The electrolytic cell of claim 4. wherein the sloping 
surfaces of the cathode blocks making up the cell bottom are 
|coated with a layer which reduce^jod umijx ^ 
55 6. The elecrr^tTc s c = eIl"of ^^lairn^rwT^eTn^he sloping 
surfaces of the cathode blocks making up the cathode cell 
bottom are coated with a layer which, prior to or in use, 
becomes harder than the carbon cathode block. 

7. The electrolytic cell of claim 2, wherein the cathode 


bonded together by a glue 14', so there is essentially no gap 60 blocks remain dimensionally stable during; electrolysis; 


between them. As shown, the aluminium-wettable refractory 
coating 35 covers the entire upper surfaces of blocks 10 with 
bevels 20 and 29, the glued joints 14\ and also extends over 
the adjacent mass of ramming paste 34. 

The purpose of the cross-bevels 29 in the top end edges 
of the blocks 10 is to form a cross-channel perpendicular to 
the iparaHel channels formed by the V or U-shaped grooves 
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8. The electrolytic cell of claim 2, wherein the cathode 
blocks are made resistant to chemical and mechanical attack. 

9. The electrolytic cell of claim 1, wherein the sloped 
cathode surfaces of the cathode cell bottom are coated with 
a layer of aluminium-wettable refractory material. 

10. The electrolytic cell of claim 1, wherein the molten 
aluminium is at a constant level within the recessed grooves. 
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11. The electrolytic cell of claim 1, wherein the sloped 
cathode surfaces further comprise at least one cross channel 
which intersects with the parallel recessed grooves, said 
cross channel extending in the longitudinal direction of the 
cell. - 5 

12. The electrolytic cell of claim 11, wherein the cell 
bottom is sloping longitudinally and wherein the cross 
channels run down the sloping cell bottom. 

>3. The electrolytic cell of claim 1, wherein the recessed 
grooves have a U-shaped cross-section. io 

14. The electrolytic cell of claim 1, wherein the recessed 
grooves have a rectangular cross-section. 

15. The electrolytic cell of claim 1, wherein the recessed 
gnroves have a trapezoidal cross-section. 

16. The electroJytic. cell of claim 1, wherein the recessed 15 
" grooves have /a^V-^aped cross-section v 

/tl. The electrolytic cell of claim 1, wherejn the recessed 
grooves have a cun'ed or rounded cross-section. 

18: The electrolytic cell of claim 1, wherein the recessed 
grooves have; an asymmetric eross-section.>. 20 

19. The : electrolytic cell; of claim 11, wherein, the cell 
bottom comprises a plurality of pairs of two^ longitudinally 
sloping parts and the cross channels run, downjthese sloping, 
parts, *there.being)at< the :.inteiMGtion'ofVdie'm>'-slof»ng'>parts 
a collecting recessed groove^ • said cross channel leading to 25 
an aluminium reservoir. . 

2fc The electrolytic cell< of claim lv whereimthe recessed 1 
grooves extend transversely with respect to the cell and lead . 
into at least one eross-channel arranged longitudinally with 
respect to the cell for collecting the molted aluminium. 30 

21, A meuKxi of maniifacturing the cathode bottom of an 
electrolytic ;celHoi? the electrowinning of aluminium from 
alumina dissolved w a fluoride-based molten electrolyte; 
said cell having a. series of anodes facing a cam cell 
bottom, the cathode cell bottom comprising >a series of 35 
juxtaposed cathode blocks each having a sloped drained top 
cathode surface down which --a* layer of -produced; molten 
aluminium isr continuously drained when the ' cathode block 
is in use to electrowin ahtrniniumi the top surfaces of several 
cathode blocks placed laterally side-by^side forming a series: 40 
of V-shaped sloped cathode' surfaces; me rnemc^l^ compris- 
ing: ■ <■ : ^ ■ >' - ^ ' > ' ■■■■ ■ 

a) before or after assembling the cathode blocks' in a cell 
providing 1 a sloping cathode 'top surface bit each cath- 
ode block; and 43 

b) ' (urthi^r .jproyi&ng a cutout along uSe b^ttoln 6f each 
sloping cathode top surface sip that two cathode blocks 
placed side by side in the cell fortK'a' V-shaped top 
surface with 1 a rec^sied groove formed between mem. 
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said recessed groove formed by the juxtaposition of the 
respective cut-outs of the cathode blocks, said recessed 
groove being located along and below the bottom of the 
V-shaped sloped cathode surface, and said groove 
during cell operation collecting and evacuating the 
molten aluminium drained from the bottom of the 
sloped V-shaped cathode surfaces. 

22. The method of claim 21, wherein the recessed grooves 
and/or sloping sections are machined in the top of the 
cathode blocks. 

23. The method of claim 21, comprising the further step 
of treating the cathode blocks to make them resistant to 
chemical and mechanical attack. 

24. The method of claim 21, wherein before star! up of the 
cell for producing aluminium, the cell bottom is treated to 
harden the top surfaces of the cathode blocks and to render 
the top surfaces wettable by molten aluminium, thereby 
rendering the cathode blocks dimensiqrially stable during 
electrolysis. 

25. A method of producing aluminium in a cell for the 
electrowinning of aluminium from alumina dissolved in a 
fluoride-based .molten electrolyte, said.cell having a series of 
anodes 'facing a cathode cell bottom, the cathode pell bottom 
comprising ^ series 0$: juxtaposed c£$pde flocks each 
having a sloped drained top cathode surface down 'wfcbj> a 
layer of produced molten i aluminiimi is coi^nuously drained 
wtien the cathode block is in use to electrbw'in aluminium, 
the top. surfaces of several cathode blocks placed laterally 
siaV-by-sicle fonriihg a series of V-shaped sloped cathode 
surfaces, each cathode block further comprising a cut-out 
along the- lower edge of its sloped top surface, so that two 
cathode blocks placed stde*by-side and forming a-V-shaped 
cathode surface have a recessed 1 groove formed between 
them • by Juxtaposition -of ; ttifetf respe^ve cut-emts; &id 
recessed ; groove being located along and below the bottom 
of the V-shaped sloped cathode surface; the method coih- 
prising: ; " '• ' r "\ 

a) passirig an ionic current between tjifc cathode bottom 
and facing anodes to electrolyze dissolved alumina; 

.biuSej^l^ on the anodes and alujnini^rn.pn 

jthe <j??ined ^a^p^^surf^ces; ;an£ , . ^ , . ' , 
c>allowingmeprpduce^^ 

■ the cathode surfaces into the ; collection and evacuation 
grooves vli^ated . along, the ^ttqra, ,of, the V-shaped 
sloped cathode- surfaces, and . extending .below, the- 
sloped cathode surfaces. 
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26. A cathode bottom of a cell for the 
electrowinning of aluminium from alumina 
comprising a horizontal aluminium-wettable ^=±r 
drained cathode surface having a series of 
parallel spaced apart recessed grooves ^ 
extending across the cathode bottom for 
facilitating collection of product aluminium 
draining from the horizontal cathode ^==— 
surface, wherein the cathode bottom 
comprises a series of cathode blocks placed 
side-by-side along the cathode bottom, each 
block extending lengthwise across the 
cathode bottom, the cathode blocks having 

flat top surfaces that form said horizontal «=s£p* 
aluminium-wettable drained cathode surface 
and having cut-outs or bevels along opposite 
u pper side edges that extend across the 
cathode bottom so that two cathode blocks 
placed side-by-side along their cut-outs or 
bevels form between them one of said 
recessed grooves across the cathode bottom. 

27. The cathode bottom of claim 26. 
wherein said recessed grooves have a 
generally U-shaped or V-shaped cross- 
section. 

28. The cathode bottom of claim 27. 
wherein the cathode blocks comprise at least 
one further recessed groove between and 
parallel to said recessed grooves across the 
cathode bottom. 

29. The cathode bottom of claim 28. 
wherein said recessed grooves lead into at 
least one aluminium collection channel 
arranged longitudinally along the cathode 
bottom for draining off the molten 
aluminium. 

30. The cathode bottom of claim 29. 
wherein the or at least one longitudinal 
aluminium collection channel is a deep 
central channel. 
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31. The cathode bottom of claim 30, 
wherein the or at least one longitudinal 
aluminium collection channel extends along 
a side of the cathode bottom. 

32. The cathode bottom of claim 31. 
wherein the cathode blocks have further cut- 
outs or bevels along top end edges to form 
the or at least one longitudinal aluminium 
collection channel. 

33. The cathode bottom of claim 32, 
wherein a plurality of said longitudinal 
aluminium collection channels run across 
the horizontal top surface of at least one of 
the cathode blocks. 

34. The cathode bottom of claim 33, 
wherein each cathode block extends across 
substantially the entire cathode bottom. 

35. The cathode bottom of claim 34, 
wherein several cathode blocks arranged 
end-to-end extend across substantially the 
entire cathode bottom. 

36. The cathode bottom claim 35, 
wherein the cathode blocks are made of 
carbon. 

37. The cathode bottom of claim 36, 
wherein the cathode blocks comprise an 
aluminium-wettable coating which forms the 
horizontal aluminium-wettable drained 
cathode surface. 

38. The cathode bottom of claim 37, 
wherein the cathode blocks are further 
provided with steel or other conductive bars 
for the delivery of current which extend 
generally parallel to one another across the 
cathode bottom. 

39. A cathode block for the 
electrowinning of aluminium from alumina, 
comprising a flat aluminium-wettable top 
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aluminium-wettable drained cathode surface 
of a cathode bottom and cut-outs or bevels 
along opposite upper side edges so that two 
cathode blocks placed side-by-side in a 
cathode bottom along their cut-outs or 
bevels form between them a recessed groove 
for facilitating collection of product 
aluminium draining from the horizontal 
cathode surface. 

40. A cathode bottom for the 
electrowinning of aluminium from alumina, 
comprising a plurality of cathode blocks as 
defined in claim 39 placed side-by-side 
along their cut-outs or bevels so that the top 
cathode surfaces of the side-by-side blocks 
form a horizontal aluminium-wettable 
drained cathode surface and the cut-outs or 
bevels of the cathode blocks form recessed 
groovef s) between the cathode blocks. 

41. A cell for the electrowinning of 
aluminium from alumina, comprising a 
cathode bottom as defined in claim 40. 

42. The cell of claim 41, which 
comprises dimensionally stable anodes. 

43. The cell of claim 41. which 
comprises carbon anodes. 

44. A method of producing aluminium 
comprising passing an electrolysis current in 
a molten electrolyte containing dissolved 
alumina between an anode and a horizontal 
aluminium-wettable drained cathode surface 
of a cathode bottom as defined claim 40. to 
evolve gas on the anode and produce on the 
drained cathode surface molten aluminium 
which drains into the recessed grooves of the 
drained cathode surface. 


